At the Roentgendiagnostic Department in Lund renal arteriography has been a routine procedure for the past twenty years in patients with a suspected renal tumour. During this period more than 300 renal carcinomas have been observed. We have found arteriography to be a safe, reliable procedure and of special importance in the differential diagnosis between carcinoma and cyst.
Most space-occupying lesions of the kidney are found with urography but in only some 20% of these is it possible to be certain that the expanding lesion represents a carcinoma (Folin 1967) . This diagnosis is based on one of the following four cardinal signs: (1) The expanding lesion has an irregular surface.
(2) Calcifications are present in the centre of the tumour. (3) The kidney pelvis is invaded by the tumour. (4) Metastases and a renal tumour are observed (Johnsson 1946) . A further 20 % are renal carcinomas which lack the characteristic signs at urography. The remaining 60 % are benign tumours, cysts, inflammatory lesions and normal variations which may simulate tumour at urography. Operation or repeated controls with urography are unacceptable methods for proving what type of lesion is actually present. Selective renal angiography, complemented with midstream lumbar aortography, cavography and percutaneous puncture of the lesion in selected cases, will give complete information regarding the expanding tumour found at urography. No carcinoma will be overlooked but a few false positive diagnoses have to be accepted. 'Present address: Department of Radiology, University Clinics of Malmb AllmAnna sjukhus, S-214 01 Malme, Sweden As a rule selective renal angiography, using 10 ml of a contrast medium injected at a rate of 5-8 ml/s will give complete information on the lesion (Boijsen 1961) . Multiple projections may be necessary if the tumour is avascular. If a clearcut carcinoma is found, 30-40 ml of the contrast medium is injected into the renal artery in order to demonstrate the patency of the renal vein or venous collaterals when a tumour thrombus is present (Boijsen & Folin 1961b , Ahlberg et al. 1966 , Folin 1967 . Renal venography should not be used because of the risk of dislodging a tumour thrombus which may be present.
In some 5 % of all carcinomas the tumour has poor vascularization, usually occurring in tubular or papillary carcinoma (Edsman 1958 , Boijsen & Folin 1961b , Folin 1967 . With adequate technique an avascular renal carcinoma will be distinguished from a cyst. The border of the kidney may be as sharp as in a cyst but the typical tapering of the parenchyma at the cyst border is not observed in a carcinoma. A slight accumulation of contrast medium in the tumour border is almost always observed.
Complete intrarenal avascular carcinoma cannot be distinguished from a renal cyst with the same location. The normal parenchyma surrounding the expanding lesion obscures the slight accumulation of contrast medium and small tumour vessels which may be present in a carcinoma. These are the only cases which demand further investigation. Percutaneous puncture of the lesion will give definite evidence of the type of lesion present (Lindblom 1952) .
With the above-mentioned technique all renal carcinomas should come to operation. It may happen that a renal cyst will be regarded as a carcinoma, as in one of our cases where a cyst 4 cm in diameter was located on the anterior aspect of the kidney. The tip of the needle passed into the renal parenchyma at the site of the cyst but not through the entire kidney. We can accept a single case of Surveyfilms ofabdomen revealed a tumour in lowerpole ofleft kidney. The tumour, which had a calcified capsule, had a diameter of6 cm. It was 'avascular' at renal angiography (A). Percutaneous puncture wasperformed. A thick, jelly-likefluid was extracted. When contrast medium was injected, the characteristic border ofa cyst was not observed (B). A degenerated renal carcinoma was thought to be present. At operation the tumour was thought to be a cyst and this was confirmed at preliminaryfrozen section study ofthe specimen. Later, however, histology showed the tumour to represent a renal carcinoma with a small layer oftumour cells in the wall. The tumour was thus probably a spontaneously healing renal carcinoma cyst being explored as long as no renal carcinoma is overlooked, which as far as we have determined will not occur if the previously mentioned precautions are taken (Fig 1) . Some 50-60 % of all renal carcinomas start with hkmaturia, and this symptom is the indication for urography. In most cases the expanding lesion will be found. A patient with hkmaturia and a normal urogram should be further evaluated by renal angiography unless cystoscopy proves the lesion to originate from the bladder. In our series of angiographies during the last five-year period, containing 103 renal carcinomas, 2 were found initially by renal angiography; in both patients hkmaturia was present but urography was normal. In a total of 128 patients with hematuria and a normal urogram we also found 4 patients with renal cysts, and 6 patients with renal arteriovenous malformation.
In our series of renal carcinoma small tumours have been observed accidentally at renal angiography in the clinical investigation of hypertension and pyelonephritis. We therefore always perform bilateral selective angiography despite disease having been observed previously in only one kidney. Furthermore, some 16 % of patients with renal carcinoma have metastases in the opposite kidney or a second primary tumour. Renal metastases from bronchial carcinoma are not unusual findings at autopsy. These metastases have a poor blood supply (Bosniak et al. 1969) . Selective hepatic angiography is as a rule performed as soon as a renal carcinoma is found because metastases to the liver are present in some 35 % of these patients. The metastases have the same rich supply as the primary tumour.
From a differential diagnostic point of view Wilms' tumour should be considered. These tumours usually have a poor blood supply but with good technique can be properly diagnosed (Olsson 1962 , McDonald & Hiller 1968 , Farah & Lofstrom 1968 , Folin 1969 . They occur in different age groups and this is, from an angiographic point of view, the only distinction between the two lesions.
Abscess formation in the kidney may simulate tumour both clinically and angiographically (Caro et al. 1969 , Becker et al. 1967 , Caplan et al. 1967 , Kahn & Wise 1967 , Salmon & Koehler 1967 . If the clinical history is not characteristic for an abscess, a distinction is usually not possible by angiography.
Hamartoma of the kidney may have the same wild richness of blood supply as a renal carcinoma (Kihlnani et al. 1968 ). The angiomyolipoma cannot be distinguished from a carcinoma unless it has a vascular structure which simulates a hemangioma or arteriovenous malformation. 30 Small hemangiomas or arteriovenous malformations have a characteristic arterial pattern quite distinct from a renal carcinoma (Boijsen & Kohler 1962) .
Renal pelvic tumours have as a rule a poor blood supply, which can only be demonstrated with a good selective technique and then only when the tumour is located outside the renal parenchyma or when the normal renal substance is markedly reduced because of tumour infiltration or hydronephrosis (Boijsen & Folin 1961a , Mitty et al. 1969 ). They are not as important to diagnose with angiography as renal tumours, because urography and pyelography usually provide a definite diagnosis.
All uroepithelial tumours have a poor blood supply but as a rule they will be demonstrated at angiography. Tumours less than 1 cm in diameter will, however, not be observed. Ureteral tumours may thus be demonstrated by selective renal angiography if they are located in the upper third of the ureter, by lumbar aortography when they are present in the middle third, and by selective internal iliac arteriography when in the distal third (Boijsen 1962) .
Bladder tumours are examined by selective iliac angiography in order to define the local extent of the lesion. The diagnosis is made typically by cystoscopy and biopsy. The angiographic projections are performed according to the cystoscopic findings, so that the base of the tumour can be projected tangentially in relation to the bladder wall (Boijsen & Nilsson 1962 , Nilsson 1967 . Bladder angiography is also of some value in assessing the effect of radiation therapy. Lymphography resembles a venous cut-down on a smaller scale, and it does not matter which of the minor variations of the technique are used provided that the cannulation is quick and efficient, the injection is adequately monitored radiologically and the amount of contrast medium is kept to a minimum for diagnostic purposes. The technique used and the criteria adopted in the interpretation of the lymphograms have been dealt with elsewhere (Macdonald & Wallace 1965 , Macdonald et al. 1968 , Higgs & Macdonald 1968 , Macdonald 1969 . There may be doubt in 20% of cases at the time of lymphography, but the contrast medium is retained in the nodes for long periods and provided the diagnostic radiologist is allowed time to assess follow-up radiographs the accuracy of lymphography is high.
It is possible to give a definite diagnosis when the metastases are less than 5 mm across; in other words, these are diagnosed at a size which would still be hard to see in a chest film. From the limited number of measurements of growth rates of bladder tumours which are available it would appear that they fall into two groups. The rapidly growing group, and these seem to be in the majority, will double in volume in under twentyseven days. The remainder are very much slower, with doubling times around 120 days. Table 1 shows the lymphographic findings in 82 cases of carcinoma of the bladder. These have been divided into two groups, early (with 35% positive lymphograms) and late, when metastases were suspected (82 % positive lymphograms). Table 2 shows the distribution of involved nodes in the two groups. The incidence of the involved para-aortic nodes in the early cases is interesting. Seven patients out of 60 (11-66 %) had involved para-aortic nodes at lymphography. The incidence 
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